Introduction: Anemia is a common symptom of end stage renal disease in children and adolescents. Anemia is one factor for patients with end stage renal disease that have an effect on quality of life. Therefore, the purpose of this study was to examine the correlation between the hemoglobin level and quality of life and fatigue level for children and adolescent in Jordan.
Introduction
There is a percent of the population of the United Kingdom and many American state have end stage renal disease (National Institute for Health and Care Excellence (NICE), 2015). Padhi, (2015) reported that based on world health organization criteria around fifteen percent of these adult patients are having decrease in their hemoglobin level below normal level to age. Kidney Disease Initiative Quality Outcomes KDIGO, (2012) found in its survey that there were more than 100. 000 people in the UK have low hemoglobin level who complaining of chronic kidney disease. Low hemoglobin below normal level to age is considered anemia (Hockenberry, Rodgers, & Wilson, 2017) . This could be happen related to many factors as renal disease that leads to erythropoietin deficiency; other causative factors include blood loss, infection or inflammation , or nutritional deficiency such as some mineral that contribute production of hemoglobin as iron, folate, or/and vitamin B12 (Koshy & Geary, 2006; Kliger et al., 2013) .
In Jordan the country of Eastern Mediterranean region, is considered one of the countries that have moderate significance anemia prevalence (20-39.9% of public health problem)/ hemoglobin level less than 12g/dl (Benoist, McLean, Egli, & Cogswell, 2008) . But there was no specific statistical number found related to low hemoglobin level for children and adolescents with end stage renal disease ESRD.
Severe anemia -in school-age children and adolescents -could be influence many aspects of quality of Life such as physical, cognitive, spiritual and psychosocial (Bunn, 2011) . Anemic in children and adolescents may release a shortened attention span and decreased awareness (Geer et al., 2017) . Likewise, anemia is a major end result ESRD in school-age children and adolescents; It is linked with cardiovascular dysfunction, cardiomyopathy and left ventricle mass, and consequently to death (Bunn, 2011; Janus & Moerschel, 2010; KDOQI, 2012) .
The national of kidney foundation on (NKF, 2006 ) considered a hemoglobin level less than 12.1 g/dL for females and 13.8 g/dL for males is anemic (NKF KDOQI, 2006) . Another foundation for ESRD on (2007) recommended hemoglobin level regardless the gender to be 11.0-12.0 g/dL (NKF KDOQI).This is lower than the known level for healthy females which is 12.1-15.1 g/dL, and males 13.8-17.2 g/dL (WHO, 2008) . NKF KDOQI recommended this related to the sequelae effect of high hemoglobin level on cardiac procedures notice in adults. NKF KDOQI recognizes death in some cases related to complication as coronary artery calcification in children.
Hemodialysis is a procedure used to replace the kidney function to maintain health status by many children and adolescent with ESRD; (Nesrallah et al., 2014) . End stage renal disease and its treatment of hemodialysis bargain to and increase risk of a low hemoglobin (Ellis et al., 2010 , Locatelli et al., 2013 . Low hemoglobin or anemia is interrelated to an increase in fatigue and which later will shape the quality of life (Ingulli & Mak, 2014; Kogon et al., 2016) .
There are assumptions related to low hemoglobin level for ESRD school-age children and adolescents. One is related to nutritional mineral (iron) intake deficiency and other due to chronic blood loss, Koshy and Geary (2006) & Kliger et al., (2013) . Koshy & Geary (2006) stated in their study that hemodialysis patients are at risk for iron deficiency anemia due to decrease intake of iron. Kliger et al., (2013) reflected this low hemoglobin level due to blood loss from repeated blood sampling and through the hemodialysis process in the dialyzers and tubing that lead to the shortened life span of the red blood cell. Other factor is due to renal disease that leads to erythropoietin deficiency which is created in the kidneys and responsible for stimulating hemoglobin production (Clarkson & Robinson, 2010; Bunn, 2011; Glader, 2007; Wang, 2016) . Other causes: vitamin deficiency, inflammation, medications, ineffective dialysis, and other chronic disease (Warady, Neu, & Schaefer., 2014) .
Fatigue is the major widespread symptom of anemia (Chao, 2016) . Jhamb et al., (2009) conducted a study on patients with ESRD undergoing long term hemodialysis therapy. Their result reviled that 60-97% of patients have high level of fatigue (Jhamb et al., 2009) . Jhamb et al., (2009) stated that fatigue in hemodialysis adult may be had many factors. Most important factor is anemia other are, such as, uremia, hyperparathyroidism, dialysis inadequacy co-morbidity, depression, sleep disorders, side effects of medication some of the factors contributing to fatigue can be "anemia, malnutrition, uremia, physical inactivity (Jhamb et al., 2009) . Fatigues influence with the daily activity of dialysis patients (Bossola, Vulpio, & Tazza, 2011) . Bossola, et al (2011) found fatigue to be is one of four warning sign which can decline the quality of life for ESRD patients, the others being depressed, pain, and lack of well-being. Social and psychological well-being; the other aspects of quality of life also; have a significant impact that could be effect of ESRD patients' lives (Abdelkader, Khalil, MaSa'ada, Alklube, & Alrimawi, 2016) . Although there are many contributing factors, this study examined the relationship between anemia as evidenced by hemoglobin levels and stated fatigue scores and quality of life in school-age children and adolescents.
Most research has focused on quality of life for adults. There is insufficient in the literature related to the school-age children and adolescent population of hemodialysis particularly developing countries such as Jordan (Abdelkader et al., 2016) . By succeeding school-age children and adolescents with ESRD living undergoing hemodialysis treatment; research needs to be expanded to include this population. This study looks forward to act upon this gap by focusing on school-age children and adolescents. So the purpose of this study was to examine the relationship between hemoglobin levels and quality of life as a whole; then the relationship with general fatigue as one aspect of quality of life of school-age children and adolescents under hemodialysis treatment of ESRD. (For the purpose of this study author defined school age children as 6-12 years old and adolescent 13 -20 years old).
Methods

Design and Setting
The current study employed a descriptive cross-sectional retrospective correlational design. Seven huge pediatric hospitals were selected to recruit a convenience sample (two private, one military, two teaching and two public hospitals). The Jordanian cities are (Amman, Irbid, and Zarqa cities). These cities provide haemodialysis services for children and adolescent patients with ESRD. These cities are including due to the highest percent of total population in Jordan that ensure the diverse demographic characteristic population.
Sampling
The sample size calculated by using G-power program with  probability of (5%) and power of (80%), with medium effect size of (0.15), t-test, ANOVA and a carrolation statistical test used, so the calculating program indicated the minimum number of sample is (103), and to minimize the effect of errors, in ordere to this study should involved at least (110) children and adolescents (Polit & Bick, 2016) . All haemodialysis children and adolescents who came to their arrangements on the scheduled time at known hemodialysis units met the inclusion criteria were185. They were encouraged for participation. The convenient sample consisted of 121participant with response rate of 65.5%.The inclusion criteria for school age children and adolescent who have confirmed diagnosed with end stag renal disease on hemodialysis for at least five months. They have registration to one of the seven hospitals included in the study. Children and adolescent with age 20 years or younger, able to verbally communicate and interview with researchers and willing to participate in the study. Excluded from the sample any child or adolescent who have coexisting terminal illness, or who has reduce the session time less than 10 minutes or omitted the hemodialysis sessions in the previous two weeks without medical-related reasons.
Data Collection Procedure
The best time was chosen to apply the questionnaires at the beginning of the dialysis session. The principle investigator explained the aim of the study and the process of filling self-reporting questionnaire to the adolescent 12 -20 years, or parents of the children less than 12 years. Participants were assured that they could withdraw at any time and their decision regarding taking part in this study would not affect their child's care. Parents/adolescents were invited to sign a consent form and to complete two sets of questionnaire a socio-demographic form and The Pediatrics Quality of Life PedsQL 3.0 ESRD after they agreed to participate in the study. Then patients' medical records reviewed for hemoglobin levels which have been collected in retrospective manner over previous 7months from first May, till November, 2017. There were four points of hemoglobin levels collection: on May, July, August, and November of 2017.
Ethical Consideration
Firstly, ethical approval from the Research Ethics committee of the Faculty of Nursing at the Applied Science Private University has beesn obtained. Another ethical approval from the Institutional Review Board (IRB) was obtained from each hospital setting as well as. The completed questionnaire were coded for analysis and kept in a double locked office.
Measures
A self-report questionnaire was used consist of two parts. The first part included socio-demographic information regarding, gender, frequency of dialysis/week, educational level, age, age at onset ,date on the current, and perception of health status of the patient including medical information about diagnosis (ESRD), duration of illness, type of treatment, , family history, complications or other diseases, lab result such as hemoglobin level and prescribed medication. The second part is Arabic version of Pediatrics Quality of Life PedsQL 3.0 ESRD Module form which get translation and back translation with Cronbach's Alpha .82 (Abdelkader,et al 2016) . PedsQL 3.0 ESRD Module cover seven scales,: a-General Fatigue (4) items), b-Treatment Problems (4 items), c-Family and Peer Interaction (3 items), d-About My Kidney Disease (5 items) e-Communication (5 items), f-Perceived Physical Appearance (3 items), and g-Worry (10 items). All of them are 34 items and uses a 5 point Likert scales. Total Score: Sum of all the items over the number of items answered on all the scales, with zero being the best quality of life rating. Reliability of the PedsQL TM , as reported by Goldstein, et al , 2008 , Goldstein, et al, 2009 ) "exceeded the minimum reliability standard of 0.70".
Analysis Plans
The Statistical Package for Social Sciences version 22.0 (SPSS, Inc., Chicago, IL, USA) were used to analyzed Data. Data were organize and summarize by used a descriptive statistics including mean scores and standard deviation (SD). To determine the relations between hemoglobin level, and several demographic variables: age, gender, level of education, and QoL; Inferential statistics such as, analysis of variance (ANOVA), and independent t-tests to compute differences between the variables was used as well as Pearson correlations. A significant P-value considered being 0.05 or less (Polit & Beck, 20116) .
Results
The purpose of this study was to examine the relationship between hemoglobin levels and quality of life scores of school-age children and adolescents on hemodialysis for treatment of end stage renal disease. A descriptive cross sectional correlational study of 121 convenience Jordanian school-age children and adolescents on hemodialysis was shared in this study from 7 major pediatric hospitals of three cities in Jordan. Of the 121 patients, there were 54 (44.6%) males and 67 (55.4%) females (Table 1) . School-age children ranged from 8 to 12 years old 38 (31.4%) and adolescents 13-20 years old 83 (68.6%). In the present study, the mean duration of dialysis is 42.18 month SD= 30.57. The frequency of dialysis ranged between children and adolescent from 1 time to 7 times per week, with a mean of 3.29. The sample varied in the level of education (Table 1) . A total of 150 questionnaires were distributed; 29 of them have missed a lot of the data that could not be included in the analyses. A 2-tailed Pearson's correlation was ran on the 121 completed questionnaires to examine the relationship between the PedsQLTM quality of life total score and the hemoglobin level from the consequent time frame (Table 2) . A negative Pearson's r significance correlation at p<0.05.The total score was calculated by sum of all the items over the number of items answered on all the scales. The total possible score on the PedsQLTM ranged from 0-136, with zero being the best quality of life rating. The scores ranged from 22-97. The mean quality of life scores 37.1with SD (15.8). The mean hemoglobin level ranged from 10.2, SD (1.8) to 11.1, SD (1.9). A negative correlation was noted between the PedsQL total scores and the mean hemoglobin levels p<0.05. A total of 121 questionnaires included in a 2-tailed Pearson's correlation for examining the relationship between the General Fatigue sub-score and the hemoglobin level over four months (Table 3 ). The total possible score on the General Fatigue sub score ranged from 0-16, with zero representing fatigue "never" being a problem and 16 representing fatigue as "almost always" being a problem. The scores ranged from 0-13. The mean of the general fatigue sub scores 8.57 SD (3.5). The mean hemoglobin level ranged from 10.2SD (1.8) to 11.1SD (1.9) with a Pearson's r significance of p<0.05, a positive significance correlation was found. Another type of correlation for nonparametric variable (categorical) applied was Spearman rho correlation for examining the relationship between the hemoglobin level over four different points of time and Sociodemographic characteristic such as educational level, vascular access and children and adolescents age. The result revealed: there are a significant positive correlation between low hemoglobin level (anemia) and educational level at three points of time for example at August when mean hemoglobin level 10.2 SD=1.8.Sperman rho correlation significant at P<.001.While there was no significant correlation between low hemoglobin level with vascular access except at May month when mean hemoglobin was10.5 SD=(2.1) it was significant at P<.005. In addition to children and adolescent age there were fluctuation over the time between the correlation between low hemoglobin level and patients age as seen in Table 4 . Other inferential statistical tests applied for differentiate the differences of low mean of hemoglobin level on some of sociodemographic characteristic.
Bivariate compare mean test a one-way ANOVA was used to test for hemoglobin level among the three educational schools grades. Hemoglobin level differed significantly across them at three points in the study especially when the hemoglobin level is low. Such as when collect on July F (2, 70.928 =9.847, p = .000). Tukey's post hoc comparisons of the three groups indicate that the hemoglobin at the secondary school grade (mean = 11.52, SD =1.57) and the late elementary grade (mean = 10.4, SD = 2.1) reported significantly higher hemoglobin levels than it in the early elementary school grade (mean = 9.5, SD = 1.9), p = .000). As estimated, findings from the independent t-test exposed a significant difference in mean hemoglobin level for children less than 12 years (mean = 10.1, SD = 1.8) is lower than adolescents hemoglobin (mean 10.7, SD = 2.2; t (119) 6.592, p =.011). Another independent t-test was used to test the comparison mean of hemoglobin level in children using different vascular access for hemodialysis. Findings revealed a significant difference in mean hemoglobin level for children with hemodialysis vascular access through fistula and/or shunt (mean = 10.34, SD = 2.2) higher than children with hemodialysis through central line (mean 9.93, SD = 1.6; t (119) 10.831, p =.001).
Discussion
Anemia is a general complication in children with ESRD causing many unfavorable clinical consequences, including poor quality of life, fatigue, depression, and cognitive impairment (KDIGO, 2012; Abdelkader et al., 2016) .
The results of current study explain, and descibe relatively, the relationship between anemia and quality of life as a whole then general fatigue of school-age children and adolescents undergoing hemodialysis for treatment of the end stage renal disease in Jordan. Previous studies have not given the impression of being address at the special effects of different demographic variables nor have they deal with effects of demographics on levels of hemoglobin in Jordan such as (Abdelkader et al., 2016 ).
Finding in current study has adolescents female with ESRD undergoing hemodialysis more than male and this result is contradict with Seppi et al (2016) who found that adult female have higher resistance to renal damage related to female hormones. Children and adolescents female in current study most of them have physical growth and developmental delay. Adolescents female did not developed secondary sex characteristic such as menstrual cycle, ovulation and sex female hormone well. While Kepka et al (2008) mentioned that no differences in gender connected to causes of idiopathic nephritic syndrome in children. Whereas, Seliger, Davis, and Stehman (2001) stated in their study that many men have a more rapid progression of renal insufficiency. The following mechanisms for this gender discrepancy are potentially related to differences between the gender in glomerular structure, glomerular hemodynamic, deviations in the creation and activity of local interleukins and hormones, and/or the direct effect of female sex hormones on normal renal tissue might protect against damage (Silbiger & Neugarten, 2003; Seppi et al., 2016) . However, other studies have found no differences between the gender, and the true effect of gender on chronic renal disease remains a topic of controversy (Silbiger & Neugarten, 2003) . The differences between the genders in renal disease progression cannot be fully explained by differences in blood pressure or serum cholesterol levels (Silbiger & Neugarten, 2003) .
All school-age children and adolescent in the current study were anemic patients (over 7months: period of the study) based on the new NKF-KDOQI clinical practice guidelines 2012 (their hemoglobin level less than 12g/dl). Finding in the current study is congruent with Gerson et al (2004) who investigated anemia and quality of life for 105 adolescents with stages 1 to 5 chronic kidney disease. Their result was anemia associated with lower quality of life in adolescents.
The current study revealed that there is a negative correlation between total scores of quality of life and the mean of gjhs.ccsenet.org
Global Journal of Health Science Vol. 10, No. 10; 2018 hemoglobin levels to school-age children and adolescents. This finding is congruent with Park, et al 2012 , Ingulli & Mak., 2014 Gat-Yablonski & Phillip, 2015) . Gat-Yablonski & Phillip 2015 mentioned in their study that anemia is one of the possibility factor that contribute to delayed growth in children and adolescent with ESRD in addition to undernourishment, metabolic acidosis, mineral and bone disorders, , and fluid and electrolyte abnormalities). Physical growth and developmental delay consequential short stature is a significant issue for quality of life in many children and adolescents with ESRD (Ingulli & Mak., 2014; Al-Uzri et al., 2013) . Ingulli & Mak., (2014) encouraged in their study to increase nutritional need from iron and mineral metabolism, correcting anemia, to improve quality of life.
The current study revealed there is a relationship between hemoglobin level and fatigue among school-age children and adolescents with ESRD at the hemodialysis units at Jordanian hospitals. Fatigue and low quality of life is related to low hemoglobin or anemia (Ameringer, Elswick & Smith, 2013) . Ameringer, Elswick, Smith (2013) they conclude in their study that fatigue was correlated with hemoglobin level in sickled cell adolescent and young adult patients and has significant issue to low quality of life . As recorded in previous studies (Jhamb et. al., 2009) , who reported that most the time children in their study were complaining of fatigue. Evidence shows that, both in different age groups adult and children, hemoglobin levels more than 13 g/dL are associated with enhanced patient outcomes including lower mortality, less frequent hospitalization, and improve quality of life (KDOQI, 2012).
The current finding revealed there are significant differences in mean hemoglobin level and educational level and patients' age; children less than 12 years old who are still in early and late elementary school level have lower hemoglobin level than adolescents more than 13 years old and above who are in secondary school level. Theories of human growth and development are support this result like Erikson (1969), and Piaget (1970) and NKF-KDOQI, (2012) support this result related to children less need for physical development rather than adolescents' need during their growth spare. Low hemoglobin level has burden on many aspect of quality of life as psychosocial, cognitive as educational achievement, especially related to frequent school absenteeism and less follow up of its requirements. Also, this finding is congruent with (Kring, & Crane, 2009; Jalambo, Hamed, & Abed, 2012) . Jalambo, et al. (2012) they mentioned that female adolescent have low hemoglobin level were complaining of decline their educational achievement.
The finding of this study revealed that there is a significant difference in mean hemoglobin level and central line access as a vascular access through hemodialysis procedure lower than arteriovenous fistula and/or shunt this related to large amount of blood loss during connection the tubes for hemodialysis machine during each session of dialysis . Hemorrhage is one of acute complications may be happen at time of insertion of central lines lead to low hemoglobin level (Bessereau et al., 2010) . Long-term complications such as clot formation caused blood loss (Vats, 2012) . Treatment and preventing clot formation also lead to blood loss (Vats, 2012) . So based in the current finding, if there are most difficult cases, an arteriovenous fistula should be best choice rather than central catheter, even if there are most tricky cases.
Conclusion
The value system in relation to the expectations, standards, goals and concerns of daily life within the context of the culture is defined as persons' awareness of quality of life (Finkelstein, Wuerth, & Finkelstein, 2009 ).Children and adolescent are needed to maintain hemoglobin within certain level for growth and development in definite time of their life. While present disease such as ESRD might be affect their growth and their quality of life. This study is recommend as Unger and his colleagues suggested in their study that using the drug erythropoiesis-stimulating agent for anemia in ESRD patient has benefit effect for improving patients' quality of life (Unger et al., 2010) .
Nurses who working at hemodialysis units are able to play in initiating dialogue with children and adolescents patients to examine and assess their health care needs especially related to nutritional and exercises program for ESRD. They could be organize especial daily activity programs for them based on hemoglobin level which will reflecting on quality of life for those children and adolescents. The findings of current study will enhance patients' self-esteem empowerment between other people and health care providers of improving health care outcomes for children and adolescents through their lived experiences and quality of life (Kinchen & Powe, 2001; Kring & Crane, 2009; Morsch et al., 2006) .
Limitation and Strengths of the Study
The small convenience sample and cross-sectional design were the limitations of this study. There are many factors can affect quality of life; but Fatigue was the only sub score from that correlated with hemoglobin level and its effects on ESRD children and adolescents' quality of life was measured. Collecting more sequential hemoglobin levels throughout the course of dialysis may have shown a better correlation. Children and adolescents with ESRD often have several other co-morbidities which were not evaluated by this study which may have a correlation with QoL. As questionnaires were completed at the beginning of dialysis treatment, scoring of quality of life may have been affected by the side effects of the treatment than particular day.
